The effect that the recent decline in the price of oil has had on growth is far from clear, with many observers at odds to explain why it does not seem to have provided a significant boost to the world economy. This paper aims to address this puzzle by providing a systematic analysis of the effect of oil price shocks on growth for 72 countries comprising 92.8% of world GDP. We find that, on net, shocks driving the oil price in 2015 shaved off 0.2 percentage points of growth for the median country in our sample, and 0.17 percentage points in GDP-weighted terms. While increases in oil supply and shocks to oil-specific demand actually boosted growth in 2015 (by about 0.2 and 0.4 percentage points, respectively), weak global demand more than offset these gains, reducing growth by 0.8 percentage points. Counterfactual simulations for the 72 countries in our sample underscore the importance of diversification, rather than low levels of openness, in shielding against negative shocks to the world economy. JEL Classification Numbers: E31, E32, E37, Q41, Q43
Introduction
The price of oil experienced a dramatic fall between mid-2014 and early 2016. The magnitudes involved are hard to overstate -the drop prompted large redistributions of wealth across countries (see Figure 1) , with ensuing changes in investment-savings balances and in exchange rates (see, e.g., IMF (2015a)). The effect that all this has had on growth is, however, far less clear. In particular, observers have been largely at odds to explain why the decline in oil prices does not seem to have provided a substantial boost to the world economy.
1 This paper aims to address this puzzle by providing a systematic analysis of the effect of the oil price shocks on growth for 72 countries comprising 92.8% of world GDP. The price of oil can move for diverse reasons, not of all which should be expected to have the same effect -in terms of both size and sign -on growth. We use the methodology first proposed by Kilian (2009) to decompose the evolution of the oil price into oil supply shocks, global aggregate demand shocks, and a residual shock. This third shock is orthogonal to the previous two shocks as well as the history of oil supply, world economic activity and the oil price, and in keeping with Kilian (2009) we call it 'oil-specific demand shock.' By combining estimates of these shocks with country-level regressions, we are able to produce counterfactual scenarios of growth in the absence of shocks to the price of oil.
We find that, on net, oil price shocks in 2015 shaved off 0.2 percentage points of growth for the median country in our sample, and 0.17 percentage points in GDP-weighted terms. While increases in oil supply and shocks to oil-specific demand actually boosted growth in 2015 (by about 0.2 and 0.4 percentage points, respectively), weak global demand more than offset these gains, reducing growth by 0.8 percentage points. Key to these counterfactual estimates is the relative importance assigned to each of the three shocks in explaining the evolution of the oil price since mid-2014. We find that demand factorsglobal, and in particular oil-market-specific which may be due to expectations of weaker global demand and/or higher global oil production in the future -were important drivers in the oil price decline. In fact, a comparison with previous episodes of large price drops shows that, in the most recent episode, weak demand had a particularly strong bearing on the oil price evolution. Studies that only allow for two shocks (oil supply and demand) typically find a larger contribution of oil supply in the recent oil price decline (e.g. Baffes et al. (2015) , IMF (2015b)), thus creating the puzzle of why growth did not respond more positively to the drop in oil prices.
The effects of oil price shocks have been heterogeneous across countries and country groupings. Our estimates indicate that, in 2015, oil price shocks benefited advanced economies, but had large negative effects for emerging markets and developing economies. While oil exporters bore the brunt of the negative effects, the group of oil importers did not benefit from the overall configuration of shocks. This is consistent with the view that the decline in the oil price did not cause positive surprises for oil importers, due to factors including deleveraging in some advanced economies, low pass-through to domestic prices in many emerging markets (including due to balance-sheet repair and subsidies reduction in many state-owned electricity companies), the global effect of the decline in capital expenditure in energy and mining, monetary policy constraints related to the zero lower bound, and heightened geopolitical tensions over this period (Husain et al. (2015) , IMF (2016) ). In particular, our estimates also show that, since end-2014, the real price of oil has been below its estimated long-term level -significantly so since early 2015. In this context, it is not all that surprising that growth in oil importers has not seen as significant boost (as they save a large part of the windfall). At the other end, liquidity-constrained oil exporters could not smooth out the temporary shocks and were instead forced to adjust. In a further look at the possible determinants of the heterogeneous gains from the oil price shocks (beyond countries' stage of development and net export status), we also find that diversification, rather than low levels of openness, has been important in shielding against negative shocks to the world economy.
Our paper contributes to an extensive literature that aims to understand the effect of developments in the oil market on macroeconomic performance. Most of the earlier studies that estimated the effects of oil price shocks did not consider the composition of these shocks (see e.g. Bernanke, Gertler and Watson (1997) , Blanchard and Gali 3 (2007) ). More recently, the focus shifted towards understanding the role of the different determinants of the price of oil, thus bringing measures of oil supply (Hamilton (2003) ), world demand and precautionary demand (Barsky and Kilian (2004) ) into the analysis. This approach to understanding the effect of oil market developments on macroeconomic aggregates was systematized by Kilian (2009) , who applied it to the case of the U.S.
2 Our work complements a series of papers studying the effect of oil price shocks at the country level (see e.g. Aslam et al. (2016) , Gruss (2014) , Aastveit, Bjørnland and Thorsrud (2015) , Mohaddes and Pesaran (2016a) , Cashin et al. (2012) ). 3 To our knowledge, our paper is the first to present country-level evidence of the effect of the different drivers of the oil price for a very large set of countries. We also provide a simple and sensible approach to estimating counterfactual estimates of growth in the absence of oil price changes, and apply it to all countries in our sample.
The rest of the paper is organized as follows. Sections 2 and 3 describe the methodology and data used, respectively. Section 4 shows the estimates for the world oil market model, including the decomposition of the real oil price into the underlying shocks and an analysis of the stability of the estimates under different subsamples. Section 5 presents the estimated effects on growth for our sample of countries. To understand the effect of the shocks that unfolded since mid-2014 have had on growth, section 6 shows the results of counterfactual simulations. Section 7 concludes.
Methodology
To understand the effect of oil prices on growth, it is first necessary to identify the underlying forces driving oil price movements. Prices, including those of commodities, move in response to both demand and supply shocks, and the 2014-2016 drop in world oil prices has indeed been related to a combination of different shocks (see e.g. Arezki and Blanchard (2014) ).
To identify the underlying (or structural) reasons for oil price movements we follow a simple approach by Kilian (2009) . It is based on a structural VAR model on monthly data for the percent change in global crude oil production (∆prod t ), global demand for industrial commodities as measured by an index of world real economic activity (rea t ), and the real price of oil (rpo t ).
4 If we let z t denote the vector of variables of interest, 2 For a detailed survey of the recent literature on identifying oil price shocks, see Kilian (2014) .
3 With exceptions, many of the recent studies do not distinguish between the underlying forces driving the price of oil (or the price of commodities more in general).
4 It is possible, in principle, to further decompose these structural shocks by country, so that e.g. the effect of an unexpected increase in oil supply by country x can be identified. See Aastveit, Bjørnland and Thorsrud (2015) , and Mohaddes and Pesaran (2016a) . z t = (∆prod t , rea t , rpo t ) , then the proposed structural VAR representation is
where ε t is a vector of uncorrelated structural shocks, and A 0 is a lower-triangular matrix, i.e.
The exclusion restrictions imposed on A 0 imply that world crude oil supply does not respond contemporaneously (i.e. within the same month) to global demand shocks or to any demand shock that is specific to the oil market. Global demand, in turn, may respond to contemporaneous innovations in the supply of oil, but not to those specific to the oil market. The real oil price may respond on impact to all three forces.
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Directly observable reduced-form residuals, A −1 0 ε t , yield the series of structural innovations thanks to the restrictions imposed. Global demand innovations will correspond to those changes in global demand that cannot be explained by past observations and the contemporaneous shock to oil supply. Oil-specific demand shocks -effectively a residual type of shock -are changes in the real oil price not explained by current and past values of oil supply and aggregate demand as well as contemporaneous shocks to oil supply and global demand.
What are oil-specific demand shocks and through which channels do they affect economic activity? As a residual shock, it will capture, inter alia, shocks to precautionary demand for oil, change in global expectations of future aggregate demand or future oil supply. For instance, a technological advance (such as hydraulic fracturing, or fracking) may raise expected future oil supply and thus ease current price pressures. Other channels include, for example, a shift in expected future economic activity that depresses oil prices. Civil conflict or war in an oil-producing country can increase precautionary world oil demand without affecting world economic activity directly, if the country's share of world GDP is small and other oil producers compensate for the reduced oil supply in the country. In all these examples, the price of oil is expected to move despite the absence of observed changes in world oil supply and world economic activity.
Equipped with the structural innovations that explain oil price movements, we proceed to estimate the effect of these shocks on other variables of interest. Following Kilian (2009), we estimate, for each structural shock separately, a linear regression model where GDP growth (∆y t ) is the dependent variable and contemporary and lagged values of the shock are the explanatory variables. More specifically, we estimate
where j corresponds to each of the three structural shocks, andζ jt = 1 3 3 i=1ε j,t,i is the quarterly average of the estimated innovations.
A few comments are in order. First, as argued by Kilian, using quarterly averages of the estimated innovations is preferred to estimating the original structural VAR on quarterly data, as in the latter case the identification restrictions would no longer be credible. Second, since the exercise is done at the individual country level, it is sensible to treat shocks affecting the world crude oil market as exogenous. As a result, the coefficient φ ji simply corresponds to the impulse-response coefficient at horizon i, and the number of lags in (2) is set at 8.
Finally, the shocks on the right-hand side of Equation (2) are exogenous from the perspective of any given country. This implies that, while other variables may affect a country's growth in any given period, their exclusion from the model does not lead to omitted variable bias in the estimates of the coefficients φ ji . Including possibly-endogenous explanatory variables, on the other hand, can potentially affect the consistency of those estimates. Because of this, we estimate the parsimonious Equation (2) rather than an equation that, while including a richer set of growth determinants, may undermine identification.
Data Sources
World oil production data come from the U.S. Energy Information Administration. The global real economic activity index developed by Kilian (2009) is used as indicator of world demand. Monthly oil prices are available since 1968 from the International Financial Statistics database. As in Kilian (2009) , the series is deflated using the U.S. CPI. The (monthly) sample for the oil market VAR is 1984:1-2015:12. Figure 2 shows the data used.
The second-step regressions require country-level quarterly real GDP data, which come The minimum data requirements imposed imply the exclusion of some of the main oil exporting countries from the growth regressions (e.g. Saudi Arabia, Iraq, and Islamic Republic of Iran). It is worth pointing out, however, that the exclusion of these countries from the second step has no implications for the country-level evidence presented here. The reason is that the underlying drivers of the oil price are identified in the first step, which relies on monthly global world market data that aggregates, inter alia, the supply of oil from all oil producers. Figure 3 shows the response of world oil supply, world aggregate demand, and the real oil price to oil supply shocks, aggregate demand shocks, and oil-specific demand shocks. A one-standard-deviation unanticipated increase in oil supply (equivalent to a one-percent increase in supply) leads to a temporary reversal in production (of about 0.25 percent) two months later, as oil producers around the world react to the surprise. The increased supply of oil leads to a peak decline in its real price of about 2% within 3-4 months that slowly fades out over a 3-year horizon. The effect of this shock on world demand is not statistically significant.
The World Oil Market Model
Aggregate demand shocks are highly persistent, with their effect on world economic activity dying out slowly over three years. Oil production increases in the following months as a response. The real oil price steadily increases, and only begins to decline after 18 months. Unexpected increases in demand specific to the oil market have long-lasting effects on the real oil price, although the impact peaks within the first six months. These shocks also spur a temporary increase in world economic activity. There is no statistically significant effect on oil production.
Our estimates of the world oil market model are somewhat different from Kilian (2009) . Differences between both sets of estimates stem primarily from the sample periods considered in each case: 1973:M1-2007:M12 in the case of Kilian (2009 Kilian ( ), 1984 Kilian ( :M1-2015 :M12 in our case. That is, while Kilian's results reflect responses to events of the world oil market during the 70s and early 80s (including e.g. the oil supply disruptions of the late 70s), our results incorporate the system's responses to the post-global financial crisis oil market shocks. Contrary to Kilian, our estimates show significant effects on the real oil price due to structural shocks to oil supply. This may partly reflect that, in the more recent past, and consistent with the declining importance of OPEC, unexpected increases in oil supply in one region have not necessarily been met by cuts in other regions.
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In order to understand the structural shocks' contribution to the evolution of the (log) real oil price, Figure 4 shows the historical decomposition starting in January 2000.
7 The
Figure identifies a cycle lasting just over a decade, with the real oil price above its longrun trend between 2004 and 2014. 8 Starting in late 2014, the real price of oil has been 6 The shift in OPEC's role was reflected, for example, in Saudi Arabia's decision not to cut its production as the oil price tumbled in the second half of 2014. See e.g. "Why Saudis Decided Not to Prop Up Oil," The Wall Street Journal, December 21, 2014 (retrieved October 18, 2016 .
7 The data are shown as deviation from the long-run real oil price. Let rpo lr denote the long-run real oil price. The solid black line in Figure 4 depicts ln(rpo t /rpo lr ). Thus, for example, the December 2015 value of -0.9 (last data point) means that the real oil price was estimated to be about 60 percent below its long-run level (rpo t = exp(−0.9) × rpo lr ). below its estimated long-term level -significantly so since early 2015. World demand was a key driver behind the increase in the real oil price since early 2003 up to the global financial crisis. After having a negative effect on the oil price during the peak of the crisis, the influence of aggregate demand shocks was mostly neutral through 2011. The effect of aggregate demand has since then been largely negative. The influence of oil supply shocks has been typically smaller than that of aggregate demand, in line with empirical evidence that oil supply shocks have only modest effects on the oil price (Kilian (2014) ). The plateau in oil supply between 2004 and early 2009 pushed up the real oil price. Since then, and particularly from 2013 on, the increase in production has had a small but increasing negative influence on prices.
The sharp drop in prices at the end of 2014, however, is mostly due to the negative effect of demand shocks specific to the oil market. This is consistent with evidence that shifts in expectations about future excess oil supply can have sizeable price implications (see e.g. Kilian and Murphy (2014) , and Beidas-Strom and Pescatori (2014)). Realizations about increased future shale oil production, or about the ability and willingness of OPEC longer time periods (Erten and Ocampo (2013) , Jacks (2013) ). producers to restrict oil supply in the future, may explain a large fraction of the recent oil price slump. The recent decline in the price of oil is, to be sure, not entirely unprecedented (Baffes et al. (2015) , Mohaddes and Pesaran (2016b) ). Figure 5 shows the relative magnitudes of these price drops, alongside the corresponding contribution of world aggregate demand. partly explains why, compared to previous episodes, the most recent oil price drop may not have generated a stronger growth boost in many countries.
Stability of estimates
Considering the increased contribution of shale oil in global oil supply, the implicit assumption of constant parameters is worth discussing. Of particular interest is whether the so-called 'shale revolution' has led to significant changes in estimated coefficients.
In all, the VAR model is composed of nearly 30 coefficients, 10 and gauging overall stability is difficult if all coefficients are to be considered separately. A feasible and meaningful check of estimates' stability can rely on the cumulative long-run effects of the structural shocks on each of the three endogenous variables. This is captured by matrix Figure 6 plots the estimates of this matrix under different samples, where the start date changes and the end date is fixed at December 2015. The estimates 10 18 lagged coefficients, 6 contemporaneous coefficients, and 3 intercepts.
range from those of the baseline sample presented above, i.e. the full sample that starts in January 1985, to the sample that starts in January 2005. This shortest sample aims to cover the period of the shale revolution, which started in the mid-2000s (see e.g. Kilian (2016) ).
The estimates appear to be generally stable. In particular, we note some variability in the estimates when data from the late-1990s drop off the sample -both in the response of oil supply and world aggregate demand. Interestingly, however, estimates mostly return to their previous levels once data from the early 2000s are dropped from the sample. Thus, while estimates differ slightly under different subsamples, the evidence presented here gives us some degree of confidence about the usefulness of the model to understand the oil market dynamics over the more recent period. 
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This section presents the results from estimating the growth Equation (2). Figure 7 shows the cumulative growth responses to each of the three structural shocks from impact through the subsequent four quarters. The responses to shocks specific to the oil market, i.e. oil supply (top-left panel) and oil-specific demand (bottom-left panel) shocks, are plotted against countries' net oil balance. The response to world aggregated demand shocks (top-right panel) is shown against countries' openness measured as the ratio to GDP of the sum of their exports and imports of goods and services.
Oil supply shocks tend to have a positive effect on growth for net oil importers, that may benefit through better terms of trade. The effect on net oil exporters tends to be nonsignificant, except for a few countries that benefit from the higher production volumes. Aggregate demand shocks also tend to benefit all countries. With some exceptions, the effect of world demand shocks is on average stronger in more open economies. Some relatively closed economies (such as Venezuela, Russia, or Brazil), benefit strongly from world demand shocks due to their large share of commodity exports. In all, the cumulative growth effect that an aggregate demand shock can have on annual growth ranges between about 0.1 percent to nearly 3 percent. Oil-specific demand shock Figure 7 : Growth response to world oil market shocks. Each chart displays only those results for which the ratio of the cumulative 1-year effect to its standard error is greater than 1.96.
In contrast to the other two structural shocks, oil-specific demand shocks have different qualitative effects across countries. Oil exporters benefit from these shocks, although the one-year effect is significant only for three countries (Kazakhstan, Russia, and Ecuador). While it is difficult to draw conclusions from such a small set of cases, whether an oil exporter is affected by this shock might be related to the extent of diversification of its overall production base -with more diversified countries being less likely to be affected by oil-specific demand shocks. Most oil importers, on the other hand, are harmed by these unexpected shifts in the demand for oil. However, there is a number of oil importers that gain from them (e.g. Ukraine, Brazil, Peru, Chile), possibly due to the price effects of an overall increase in the precautionary demand for commodities more in general.
To understand the lags with which different shocks affect growth, Figure 8 shows the ratio of the cumulative 1-year response to the cumulative 2-year response.
11 Relatively few countries show significant one-year and two-year cumulative responses to oil-specific demand shocks. In all of those cases, the effect is phased in relatively slowly, with less than half of the total 2-year effect taking place within the first year. On average, about three-quarters of the effect of oil-supply shocks takes place within the first year, with some countries having longer average lags in their responses. In comparison, aggregate demand shocks take effect significantly faster, reflecting the fact that this shock is transmitted much more directly into domestic economies. In many cases there is an over-reaction that is attenuated over the second year. The relative speed at which oil supply and world demand shocks set in is important when interpreting the counterfactual simulations of the following section. In particular, the negative shocks to demand that took place since mid-2014 quickly affected individual countries, whereas the benefits from higher than expected oil supply might have taken time to set in (using a different methodology, Mohaddes and Pesaran (2016b) arrive at similar conclusions). This interpretation must, however, be taken with caution as the relative speed at which (in on average) shocks set in appears sensitive to the exclusion restrictions used for identification (see footnote 5). Table 1 presents the results from pooled OLS regressions for net oil importers and net oil exporters.
12 Point estimates of two country groups are relatively similar. 13 The main difference is in the response to oil-specific demand shocks. While these shocks have, on average, negative growth effects on oil importers, oil exporters tend to benefit during the first year (the negative 2-year cumulative effect is not statistically significant). 
Estimation of Counterfactual Growth
The estimates of the previous sections can be used to disentangle the effect that the recent oil price decline has had on growth. In particular, estimates from country-level growth regressions can be combined with the estimated series of structural shocks driving down the oil price. We are thus able provide estimated counterfactual yearly 2014 and 2015 GDP growth when shocks taking place from July 2014 onwards are turned off. We choose to study the post-June 2014 period since it covers the two recent large oil price drops: the first one in the summer of 2014, and the second one in the fall of 2015. Our methodology can of course be applied to study any other time period. For example, one might consider the second half of 2015 to isolate the outcome of the 2015 oil price drop and eliminate the base effect in counterfactual 2015 growth that is present in our analysis below.
To put the exercise in context, Figure 9 presents the historical and counterfactual oil price in US dollars in the absence of all post-June 2014 shocks. To calculate the latter we set all structural shocks after June 2014 to zero and use the structural VAR (eq. (1)) to calculate the implied real oil price for June 2014 -December 2015. To make the resulting series comparable to the historical nominal oil price series, we multiply the calculated real price by the actual CPI index.
14 .
As Figure 9 shows, if there were no structural shocks after the first half of 2014, the nominal oil price would have stayed on a level of around US$100 per barrel. Note, however, that it would be incorrect to interpret our counterfactual estimates simply as the growth rates that would have been observed if the oil price had stayed on the level of US$100. Our exercise goes, in fact, beyond that. While different combinations of structural shocks are consistent with an oil price of US$100, we work under the assumption that this countefactual price comes out from a very specific combination of structural shocksnamely, shocks identical to zero from July 2014 onwards.
To obtain counterfactual growth rates, we calculate fitted values of quarterly growth by plugging in the counterfactual shock series into estimated eq. (2). Specifically, define counterfactual shock series as follows:
jt if t≤ 2014q2 ζ jt if t> 2014q2 and j =j 0 if t> 2014q2 and j =j (3) whereζ jt for j = 1, 2, 3 are the previously estimated quarterly structural shocks. In words, ζj t are structural shocks series in which shockj = 1, 2, 3 is "turned off" -that is, set to zero -after 2014q2. To calculate counterfactual quarterly growth series in the absence of shockj, ∆ŷj t , we next calculate fitted values using eq. (2):
whereα j ,φ ji are estimated coefficients,û jt are estimated residuals that summarize all other factors that affect output other than structural shock j andζ jt are counterfactual shock series as defined in Equation (3) above. Using these counterfactual quarterly growth series we calculate implied yearly GDP levels for 2014 and 2015 and then implied yearly growth levels. Tables 2 and 3 present the results of the exercise for 2014 and 2015 growth, respectively. The first column of Table 3 presents the counterfactual 2015 growth rate in the absence of oil supply shocks after 2014q2 (but with all other shocks as in the data). For example, for the United Kingdom, this growth rate is of 1.92 percent, which is lower than the actual growth rate in 2015 (2.25 percent, see last column of Table 3 ). This implies that oil supply shocks had a small positive effect on the UK economy and contributed around 0.3 percent to 2015 output growth. On the other hand, the UK counterfactual 2015 growth rate in the absence of aggregate demand shocks after 2014q2 (but with all other shocks as in the data), presented in the second column in 3, is 2.61 percent, which is higher than the actual 2015 growth rate. This means that even though aggregate demand contributed to a decrease in the oil price in 2015 (see Figure 4) , the overall effect on the UK economy was negative (around -0.4 percent in annual growth terms). Similarly, oil demand shock contributed positively (0.2 percent in growth terms, see third column of Table 3 ). Finally, the fourth column presents the counterfactual growth if all three structural shocks are turned off after 2014q2 and, therefore, the difference between the actual growth and the fourth column represents the overall effect of oil price movements on growth.
15 Table 2 is organized in exactly the same way. Table 4 presents summary of GDP growth gains, defined as the difference between actual and counterfactual growth (see Tables 2 and 3 ) by countries' level of development, type and region. Specifically, we report the results for our sample (92.8 percent of world GDP), for advanced (AEs) and emerging and developing countries (EMDEs) as well as oil exporting and oil importing countries.
16 Finally, we report the estimates for the Latin America and Caribbean region. For each country group we report median gain and GDPweighted mean within the corresponding group. Table 4 shows that, in 2015, positive oil supply shocks and better expectations about the oil market boosted global growth by about 0.6 percentage points (p.p.) but this was more than offset by a decline in aggregate demand equivalent to about -0.8 p.p. The positive effect consists of around 0.2 p.p. gain from oil supply increase and about 0.4 p.p. from better expectations in the oil market (see the first two lines of Table 4 ). The overall effect on AEs in 2015 was positive -between 0.3 and 0.6 p.p. -while on EMDEs it was strongly negative -between -1.1 and -1.5 p.p. (see Table 4 ). Both groups benefited from the oil price decline due to higher oil supply. However, AEs suffered less from the decline in aggregate demand -estimated effect -0.5 p. As expected, compared to oil importers, oil exporters benefited more from oil supply shocks, but suffered more from the decline in aggregate demand and better expectations about the oil market. Oil exporters benefited more from increased oil supply by definition: most of the increase in the oil supply took place in countries that were already exporting oil. Both types of countries suffered from the decline in aggregate demand in 2015, but oil exporters were hurt more as they tend to have larger oil-related BOP flows and be more open than oil-importers. The oil specific shock benefited (hurt) oil importers (exporters) significantly in 2015 as the shale revolution lowered the value of future oil reserves.
Lastly, the median country in Latin America and the Caribbean benefited from in- creases in oil supply (0.3 p.p) while weak global and oil demand shocks more than offset this gain, reducing growth by 0.7 and 0.2 p.p. respectively resulting in overall loss of 0.6 percent growth in 2015.
To shed further light on the heterogeneity of country responses to the decline in the price of oil, we look at how net gains from the oil price shocks relate to characteristics beyond a country's region and net oil exports status. Two likely candidate determinants of a country's response are its degree of openness, and its degree of export diversification. A country's openness makes it highly sensitive to swings in world demand, something that was confirmed by the country-level growth regressions above. More diversified exports offer, among other things, an insurance against shocks that may have disproportionately larger effects on certain sectors, such as industrial commodities. Figure 10 shows the partial association between 2015 net growth gains and export diversification (left panel) and openness (right panel).
17 Higher diversification of exports (associated with a lower export diversification index) is associated with a smaller effect of oil price movements on economic activity. That is, less diversified economies suffered more as a result of the oil price decline, with the association being significant at a 5% level.
18
17 Being partial associations means that the association between net growth gains and openness controls for diversification, and vice versa. In other words the charts correspond to the graphical representation of partial regressions of output gain on exports diversification and openness respectively. Conditionality also explains negative values on the x-axis. The export diversification index is a Theil index constructed from data for 12 sectors and 187 countries (see Papageorgiou and Spatafora (2012) ; the index is available at https://www.imf.org/external/np/res/dfidimf/diversification.htm). Openness is measure as the ratio of sum of exports and imports of goods and services to GDP.
18 Figure 10 excludes the estimates for Ukraine, for which we find very large net losses from the oil price shocks (see Table 3 ) that may be more reflective of idiosyncratic circumstances. If one includes Ukraine in the scatterplot, the level of linear statistical significance decreases. Despite this, Ukraine's story is consistent with the above intuition: the overall estimated effect of the oil price decline in 2015 Conditional on the diversification of exports, however, there is no significant association between openness and net gains from the oil price shocks.
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Concluding Remarks
There is, or at least used to be, a presumption that low oil prices must be good for growth. In this sense, the recent oil price slump did not live up to expectations. This paper contributes to the debate by providing systematic evidence for a wide range of countries on the growth effect of shocks driving the oil price. Our estimates show that the configuration of shocks behind the sharp decline in oil prices since 2014 was, on net, unfavorable for growth. Positive oil supply surprises had a positive effect on growth, but low oil prices were largely symptomatic of a weak global economy demanding less commodities in general, and oil in particular. A look at the possible determinants of the heterogeneous gains from the oil price shocks underscores the importance of diversification, rather than low levels of openness, in shielding against negative shocks to the world economy.
was negative and large (8.7 p.p) and exports diversification was low (11 percentile out of 173 countries). 19 One might think that the outcome is driven by large oil exporters (e.g., RUS) or countries with questionable quality data (e.g., VEN). In fact the results become even more pronounced if countries such as RUS or VEN are excluded from the sample: coefficient on the diversification index becomes more significant, while the coefficent on openness does not.
